In this study, we use a measure of financial literacy that includes both a test score of actual financial literacy and a self-rating of perceived financial literacy to investigate how financial literacy affects five credit card behaviors: (1) always paying a credit card balance in full; (2) carrying over a credit card balance and being charged interest; (3) making only a minimum payment on a credit card balance; (4) being charged a fee for a late payment; and (5) being charged a fee for exceeding a credit limit. Probit analysis was used to assess each behavior with a large nationally representative sample of U.S. adults (N = 28,146) divided into groups to reflect the five major decades in the adult life cycle (18-29; 30-39; 40-49; 50-59; and 60-69 and older). Perceived financial literacy was found to be a stronger predictor of less costly practices in credit card use than actual financial literacy for the five credit card behaviors and across each of the five age groups. The study also shows that the combination of the subjective assessment with the objective assessment of financial literacy provides a more comprehensive analysis of how financial literacy affects each credit card behavior. This combined approach to assessment produced the largest estimates of the effects of financial literacy on credit card behavior. The findings hold across the five credit card behaviors and the five age groups.
Introduction
Over the past thirty years interest in financial literacy has grown significantly. One reason for this heightened interest is substantial changes in the workplace that have placed more responsibility on workers for financial decisions over such matters as retirement savings and investments. The growing complexity of the economy over the past few decades also has required households to make more integrated personal financial decisions regarding shorter-term financial objectives, such as managing household budgets, using credit cards for purchases, and paying annual Federal and state taxes, and regarding longer-term financial goals, such as saving for a child's college education and planning for retirement. Questions have arisen about whether the American public is sufficiently knowledgeable and prepared to handle the difficult and complex financial choices they face on a regular basis and over a lifetime. This interest in financial literacy has spawned extensive research on how financial literacy influences decision making and improves the financial capability of adults (e.g., Braunstein and Welch 2002; Hilgert et al. 2003; Lusardi and Mitchell 2007; Gale and Levine 2011; Hastings et al. 2012) .
For this study we incorporated an alternative measure of financial literacy to what is typically used in studies of financial literacy. We added a subjective dimension that captures what individuals believe they know about financial matters to the usual objective multiple-choice and true-false test questions used for assessing financial literacy. We found in a previous study of financial behaviors (Allgood and Walstad 2012) that the combination of actual financial literacy, as measured by correct responses to cognitive test questions, and perceived financial literacy, as measured by respondents' self-assessment, provides more robust and nuanced insights about how financial literacy affects financial behavior. For example, individuals with a low level of actual financial literacy but a high level of perceived financial literacy were significantly less likely to adopt costly or potentially problematic financial behaviors. Our continuing thesis for this study is that this subjective assessment of financial literacy should be combined with an objective assessment of financial literacy because the composite measure provides more insights and shows a greater effect of financial literacy on financial behavior than does the use of objective assessments alone.
Another important dimension of this study is the cross-sectional analysis by age based on the recognition that financial decisions and behaviors are likely to change over the life cycle (Agarwal et al. 2009 ). The data contain survey responses from adults ages 18 to 65 (and older) on their demographic characteristics, financial literacy, and financial behaviors. Instead of analyzing the full data set using all ages as we did in our prior study and as is done in many studies with national samples of adults, we split the full sample into five agebased samples that roughly approximate the five major adult decades of the life cycle: 18-29; 30-39; 40-49; 50-59; and 60-69 (and older) . This cross-sectional analysis is an effective way to test how perceived financial literacy affects each age group and is valuable for investigating how actual and perceived financial literacy interact.
To demonstrate the value of this cross-sectional analysis by age, we focused on consumer behavior related to credit cards, which are frequently used by consumers and can be costly if consumers incur fees and regularly pay interest charges (Stango and Zinman 2009) . The five behaviors that we studied related to credit card use were whether a consumer: (1) always pays a credit card bill in full; (2) carries over a credit card balance and is charged interest; (3) makes only a minimum payment on a credit card balance; (4) is assessed a late fee for a late credit card payment; and (5) is charged an over-the-limit fee for exceeding a credit card limit. The results from the analysis supply a decade-by-decade picture that offers subtle insights about what adults know about financial literacy, how they perceive financial literacy, and other factors that affect financial literacy at different ages.
Background: Data and Literature
The survey data used for this study came from the 2009 National Financial Capability Study (NFCS), which was commissioned by the Financial Industry Regulatory Authority (FINRA) Investor Education Foundation and conducted in consultation with the US Treasury Department and the US President's Advisory Council on Financial Literacy. The goal of the study was to "assess and establish a baseline measure of the financial capability of US adults" through the administration of an online questionnaire about their financial behaviors and practices. The national sample is based on interviews that were conducted from June through October 2009 with 500 to 550 adults, 18 years of age and older, in each state and the District of Columbia. We combined state and DC data using NFCS-supplied weights that accounted for sampling unit differences based on age, gender, race and ethnicity, education levels, state, and region. This aggregation produced a representative national sample of 28,146 adults. 1 The extensive NFCS questionnaire asked about many different financial topics, such as credit cards, checking and banking, saving and investing, Question 2: Imagine that the interest rate on your savings account was 1% per year and inflation was 2% per year. After 1 year, how much would you be able to buy with the money in the account? (a) more than today; (b) exactly the same; (c) less than today*.
Question 3:
If interest rates rise, what will typically happen to bond prices? (a) they will rise; (b) they will fall*; (c) they will remain the same; (d) there is no relationship between bond prices and the interest rate.
Question 4:
A 15-year mortgage typically requires higher monthly payments than a 30-year mortgage, but the total interest paid over the life of the loan will be less. (a) true*; (b) false. (Hilgert et al. 2003) . Although the NFCS test questions focus on basic financial concepts in a simple format, they have been found to be challenging for adults and have served as valuable indictors of financial literacy in the above cited studies and several others (e.g., Lusardi 2011; Hastings et al. 2012) .
A unique feature of the NFCS survey is the inclusion of two types of questions to assess respondents' level of financial literacy. In addition to the five objective test questions there is a subjective question asking respondents for a self-assessment of financial literacy: "On a scale from 1 to 7, where 1 means very low and 7 means very high, how would you assess your overall financial literacy?" Perceived financial literacy is recognized as an important dimension in a conceptual model of financial literacy (Hung et al. 2009 ), but empirical studies of this dimension are few and largely focus on cross-tabulations of self-ratings of financial (or economic) literacy with percentage correct scores on items testing financial literacy Lusardi and Tufano 2009; Lusardi 2010; Van Rooij et al. 2011) . Further study of perceived financial literacy, in particular its interaction with objective assessments, would be beneficial because it can expand our understanding of how a more comprehensive measure affects financial behavior. It is likely to be the case that people's perceptions of their overall financial literacy serve as influential and valid indicators of their financial behavior, even when controlling for their knowledge on specific financial topics.
Variables: Age, Literacy, and Others Table 1 reports the proportions, or means, for all the variables used in the study by age group and the sample size for each group.
2 The data on age were collected using ten age groups: 18-24, 25-29, 30-34, 35-39, 40-44, 45-49, 50-54, 55-59, 60-64, and 65 and older. To simplify the analysis, we combined two adjacent age groups so that the total number of categories was reduced to five: 18-29, 30-39, 40-49, 50-59 , and 60-69 and older. These categories either exactly represent or approximate the five main decades of the adult life cycle, from the 20s through the 60s. The sample size of the categories ranged from a low of 3,457 for 18-to 29-year-olds to a high of 4,958 for adults 60 years of age and older.
Age was transformed into a continuous variable for the five categories by setting age at the midpoint of the two age ranges within a category (e.g., 18-24 and 25-29 for the 18-29 range) and calculating a weighted average. The oldest category (60-69 and up) was constructed by combining the 60-to 64-year-olds with those 65 years of age and older. Although the midpoint of the age range was used as the mean for the 60-64 group, the mean age for the 65 and older group was set at 70 for calculating the 60-69 and older mean age. The result of this transformation shows that the mean age is about at the middle of each age "decade" with the exception of the 20s, for which it is slightly lower at 23.27 years. The standard deviation is given in parenthesis below the mean for each age category. For the full sample the mean age was 45.24 years old. 
Financial Literacy
Data are reported in Table 1 on both the average proportion of correct responses to each of the financial literacy questions (Q1 to Q5) and the average number of correct answers for all five test questions (Actual literacy). For the full sample the average percentage correct was 60 (three items correct), but it ranged from 50% for the youngest group to 65% for the oldest group. 3 The table shows that average perception of financial literacy (Perceived literacy) for the full sample was about 5 on the 7-point scale. That perception increases with age: it was lowest for the youngest group (4.7) and increased across all groups until it reached its maximum (5.2) with the oldest group.
We investigated the predictive power of differences in perceived financial literacy across individuals with approximately the same actual financial literacy. To this end, we categorized individuals as having high or low actual financial literacy and high or low perceived financial literacy. Respondents were classified as having high actual financial literacy (Actual-Hi) if their overall score on the five questions was above the overall mean (four or five); otherwise they were classified as low actual literacy (Actual-Lo). Slightly over 40% of respondents were in the high actual financial literacy group in the full sample. The inclusion in this category varied by age, with only 27% of young adults but 51% of the oldest adults included.
The self-assessment of overall financial literacy (1 being very low; 7 being very high) was transformed into two categorical variables. If respondents gave themselves an overall rating for their financial literacy that was above the mean (a 6 or a 7), they were placed in the high perceived financial literacy category (Perceived-Hi); otherwise, they were included in the low perceived financial literacy category (Perceived-Lo). About one-third (34%) of respondents were in the high perceived financial literacy group. This designation ranged across age groups with 27% for the youngest group but 44% for the oldest group being categorized as having high perceived financial literacy.
A third set of categorical variables was constructed by forming all possible financial literacy combinations with the percentage in each group for the full sample given in parentheses: (1) high perceived financial literacy and high actual financial literacy (Perc-Hi+Actual-Hi) (18%); (2) high perceived financial literacy and low actual financial literacy (Perc-Hi+Actual-Lo) (16%); (3) low perceived financial literacy and high actual financial literacy (Perc-Lo+Actual-Hi) (25%); and (4) low perceived financial literacy and low actual financial literacy (Perc-Lo+Actual-Lo) (41%). 4 These combined variables show considerable differences across the age groups. Only 9% of the youngest group is in the high-high group, but the percentage rises to 27% for the oldest group. The pattern, of course, is reversed when looking at the groups from a low-low perspective, with the youngest group having the highest percentage at 55% and the oldest group having the lowest percentage at 31%. For the high perceived and low actual combination, the percentages remain comparable across the age groups (14% to 18%). For the low perceived and high actual combination, there is more variation across groups, 18% for 18-to 29-year-olds and 25%-28% for the other age groups. These combined variables for financial literacy will be the focus of the probit analysis to be discussed in a later section.
Credit Card Behaviors
The credit card variables were constructed as dummy variables, 5 taking the value of one for a yes response (percentage answering yes is indicated in parentheses) to survey questions that asked about five credit card practices:
6 "In the past 12 months, which of the following describes your experience with credit cards?" (1) I always paid my credit cards in full (PaidFull) (42%); (2) In some months, I carried over a balance and was charged interest (CarryBalance) (58%); (3) In some months, I paid the minimum payment only (MinPayment) (40%); (4) In some months, I was charged a late fee for late payment (LateFee) (26%); and (5) In some months, I was charged an over-the-limit fee for exceeding my credit line (ExceedCredit) (16%). With the exception of the first item (always paying a bill in full), these credit card behaviors are not recommended because they can be costly in the form of extra fees or additional interest (Stango and Zinman 2009) .
As is the case with the other variables in the data set, the responses to the credit card item changed based on the age segment. The general pattern appears to be that the youngest age group and the 60-69 and older age group report less costly credit card behaviors compared with adults in the 30-59 age range. For example, 44% of the youngest group always paid their credit card bills in full, but the same was true for just 34% of respondents ages 30-59. The percentage saying they always paid bills in full then rises again, to 54%, among the oldest group. Carrying a balance and being charged interest is reported by 55% of the 18-to 29-year-old respondents, by 65% of 30-to 39-year-olds, by about that same rate for those up to age 59, and then by 47% of the oldest group. The pattern most likely arises because younger adults and adults entering retirement are less liquidity constrained by the large expenses for family support and housing that affect 30-to 59-year-olds. The descriptive statistics reveal substantial differences across the age groups on financial literacy and credit card variables that get overlooked if only the full sample is used for analysis. Table 1 also includes demographic variables for gender (male) and race (white). The age-based samples are slightly more male (51%) for 18-to 29-year-olds and 30-to 39-year-olds, but become slightly more female in the next two decade samples (40s and 50s). The oldest group is predominantly female (55%). As for race, the age-based samples show substantial differences with 50% in the youngest category being white, but the percentages increase for each subsequent sample group, with the oldest sample being 87% white.
Demographics
Education is measured by the highest level attained (less than high school, high school graduate only, some college, college graduate, postgraduate). Education differs across the age-based sample for each level: less than a high school graduate (2%-5%); high school graduate only (25%-33%); some college (39%-44%); college (12%-21%); and postgraduate (4%-13%). The youngest group, however, shows the greatest difference from the other groups because respondents in this group are more likely to have completed high school (33%) and have some college education (44%), but some have not yet had time to complete further education.
Marital status is captured with four categories (married, single, divorced or separated, widow or widower). As might be expected, the youngest group differs the most in marital status with only 27% being married, compared with 59%-61% for the other age samples. As for the number of financially dependent children, the averages vary too by age, but not in the same way as the marriage or education variables. The 30-to 39-year-olds have the most children (1.4 on average) followed by the 40-to 49-year-olds (1.2) with the youngest group (0.60), the 50-to 59-year-olds (0.53), and the oldest group (0.15) having the fewest dependents.
Current status or employment is described in eight ways: self-employed; work full time for an employer; work part time for an employer; unemployed or temporarily laid off; sick, disabled, or unable to work; homemaker; full-time student; or retired. The most striking difference across age groups is full-time student status, which accounts for 23% of 18-to 29-year-olds, but 3% to 0% of all other age groups. Young adults (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) also are most likely to be employed part time (15%) or unemployed (15%). Full-time employment or self-employment is highest for 30-to 39-year-olds (62%) and 40-to 49-year-olds (60%), but falls for 50-to 59-year-olds (52%) since some in this group are starting to retire. As would be expected, most retirees are in the oldest group (65%).
Current living arrangements are covered by four classifications: only adult in household; live with spouse or significant other; live in parents' house; or live with other family, friends, or roommates. Living alone increases across the age groups, from 16% in the youngest group to 30% in the oldest group. Living with a spouse or significant other rises from 38% for 18-to 29-year-olds to a high of 69% for those ages 30-39. The youngest group also is most likely to state they are living with parents (32%) or that they are living with other family, friends, or a roommate (14%).
Annual household income is reported as discrete variables in eight categories: (1) less than $15,000, (2) at least $15,000 but less than $25,000, (3) at least $25,000 but less than $35,000, (4) at least $35,000 but less than $50,000, (5) at least $50,000 but less than $75,000, (6) at least $75,000 but less than $100,000, (7) at least $100,000 but less than $150,000, and (8) greater than $150,000. Income also was transformed into a continuous variable using procedures similar to those used for age. 7 The average income for the full sample was $54,980, but it ranged from an average of $39,580 for 18-to 29-year-olds to an average of $62,390 for 40-to 49-year-olds. In addition, a dummy variable for a large income drop was created based on a yes response to the question "In the past 12 months, have you or your household experienced a large drop in income which you did not expect?" About 42%-44% of individuals age 18 to 59 gave a yes response, but only 32% of individuals age 60 and older said they had experienced an income drop, presumably because many are retired with fixed-income sources.
Probit Analysis
A probit model was specified and estimated for each of the five credit card behaviors.
8 Separate estimation also was conducted for each credit card behavior across the five age groups. Each probit equation included as controls financial literacy and demographic variables. There are four financial literacy variables based on four groups: (1) Perc-Hi+Actual-Hi, (2) Perc-Hi+Actual-Lo, (3) PercLo+Actual-Hi, and (4) Perc-Lo+Actual-Lo, with the last group serving as the omitted term. The set of demographic variables were gender (1 = male); race (1 = white); education level (less than high school, high school graduate only, some college, college graduate only, and postgraduate, with college graduate only as the omitted term); marital status (married, single, divorced or separated, widowed or widower, with married as the omitted term); number of dependent children; current status or employment (self-employed, full-time employed, part-time employed, disabled, unemployed, and retired, with full-time employed being omitted); living arrangement (alone; with parents; with spouse or partner; and with other family, friends, or roommates, using spouse or partner as the omitted term); annual income and income-squared; and whether an adult experienced a large drop in income (1 = yes).
The purpose of the probit analysis was to estimate the marginal effects of the explanatory variables on a dummy dependent variable for each age group. A marginal effect is a change in the likelihood of the dependent variable equaling one, computed for a discrete change in the dummy variable from zero to one when evaluating all other variables at their means. The marginal effect for continuous variables, such as number of dependent children or annual income, was obtained by taking the partial derivative of the likelihood function with respect to a given variable and evaluating it at the mean.
Of most interest from the probit analysis are the marginal effects of the financial literacy variables on credit card behaviors. The comparison between groups 1 and 4 (Perc-Hi+Actual-Hi versus Perc-Lo+Actual-Lo) lets both types of financial literacy change from high to low. It provides an estimate of the total effect of financial literacy, regardless of whether the source is perceived financial literacy or actual financial literacy. This comparison is likely to show the greatest contrast in the results because both types of financial literacy contribute to the difference. 9 The evaluation of the separate effect of actual financial literacy or perceived financial literacy is more difficult because there are two comparisons to be made for each component of financial literacy. The evaluation of the separate effect of perception can be based on a comparison of groups 1 and 3 (PercHi+Actual-Hi versus Perc-Lo+Actual-Hi), which holds actual financial literacy at a high level, or groups 2 and 4 (Perc-Hi+Actual-Lo versus Perc-Lo+Actual-Lo), which holds actual financial literacy at a low level. For actual financial literacy, or financial knowledge, the comparison could be with groups 1 and 2 (PercHi+Actual-Hi versus Perc-Hi+Actual-Lo), which holds perceived financial literacy at a high level, or with groups 3 and 4 (Perc-Lo+Actual-Hi versus PercLo+Actual-Lo), which holds perceived financial literacy at a low level. To focus on the most essential results, only the marginal effects from the financial literacy variables are given in Table 2 . 10 The complete probit results for all five credit card behaviors with all variables in each equation are reported in Appendix B.
Paying Credit Card Bills
The first section of Table 2 shows that perceived and actual financial literacy have significant effects on the probability that a person always pays a credit card bill in full each month regardless of the age category for the adult.
11 Beginning with the total effect comparison of groups 1 and 4, the respondents with high perceived and high actual financial literacy were significantly more likely than respondents with low perceived and low actual financial literacy to always pay their credit card balance in full each month. This total effect, however, varies by age group. It is highest for adults age 40 and older (16) (17) (18) percentage points more likely) and lowest for adults age 30-39 (9 percentage points more likely). In between these results are young adults in the high perceived and high actual group who are 14 percentage points more likely to always pay a credit card bill in full. 10 Robust z-statistics are reported in parentheses below each marginal effect in Table 2 . They were computed using survey commands in Stata. The primary sampling units for the data set are the fifty states and the District of Columbia. Weights were included to match Census outcomes for age by gender, race and ethnicity, education, state, and region. The robust z-statistics are useful for evaluating whether there are statistically significant differences in the marginal effects between groups 1 and 4, 2 and 4, and 3 and 4. For the other group comparisons (1 and 2 or 1 and 3) a Wald test was conducted on the difference in the marginal effects, and the probabilities are reported in the lower portion of each panel section of Table 2. 11 We also investigated the issue of reverse causality because financial literacy might arise from financial outcomes or behaviors, and not vice versa. We did not find reverse causality to be a problem. For further discussion of the issue and the robustness of the results with this full FINRA data set, see Allgood and Walstad (2012) . In addition, several other studies of self-assessment of financial literacy and financial outcomes provide no support for reverse causality (e.g., Courchane et al. 2008; Van Rooij et al. 2011) . The comparison of groups 2 and 4 for all the age groups shows that individuals with high perceived financial literacy but low actual financial literacy are significantly more likely to always pay their credit card bills in full compared with the group of respondents with low perceived and low actual financial literacy. There are differences by age. The strongest results are found with 30-to 39-year-olds, who are 16 percentage points more likely to always pay their credit card bills in full, although similar results are found with the 18-to 29-year-olds and 40-to 49-year-olds. The effects are somewhat lower for those 50 years of age and older, who are 11-12 percentage points more likely to always pay a credit card bill in full. What these outcomes suggest is that the perception of one's own financial literacy clearly matters to credit card management, perhaps because the measure of actual financial literacy does not fully capture what people know or because personal awareness of what is known provides a broader perspective for guiding behavior.
Further evidence on the importance of perceived financial literacy, but in this case probably working as reinforcement for a high level of actual financial literacy, is found by comparing the change from a high to a low level of perceived literacy, holding actual financial literacy high. This comparison would be the difference in the coefficients between groups 1 and 3, but because the coefficients for group 3 are relatively small for most age groups, the perception effect is still large. The Wald test of whether the marginal coefficients are equal for the two groups show statistically significant differences in the marginal effects for PaidFull for all five age groups. The coefficient difference ranges from 9 to 11 percentage points more likely for all age groups in the high perceived and high actual category, except for 40-to 49-year-olds, for which the difference is 15 percentage points. Apparently, credit card management for adults who show a high level of actual financial literacy gets an extra benefit when these adults also perceive that their financial literacy is high.
With the analysis of changes in perception now complete, the spotlight can turn to the effects of changes in actual financial literacy when holding perceived literacy constant. One of the two contrasts is shown by the differences in marginal effects between groups 1 and 2 with perceived literacy held constant at a high level. The Wald test for whether the marginal coefficients for groups 1 and 2 are equal show no statistically significant differences for four of the five age groups. The exception is for those aged 60 and older, who are 6 percentage points more likely to always pay a credit card bill in full when actual financial literacy moves from low to high. Perceived literacy can also be held constant at a low level. This group contrast is shown by the marginal effects for group 3 with group 4. These marginal effects are positive and in the expected direction for all age groups, but they are statistically significant only at the upper end of the age distribution. Adults 50 years of age and older are 6-7 percentage points more likely to always pay a credit card bill in full as actual financial literacy increases from low to high and perceived financial literacy is held at a low level. This result supports the group 1 and 2 comparison that the change in actual financial literacy has its greatest influence among older adults when perceived literacy is held constant at a high level.
Other Credit Card Behaviors
The results for the four other credit card behaviors, shown in the four other parts of Table 2 , are consistent with the financial literacy findings from the probit analysis of paying a credit card bill in full, albeit from the opposite perspective of potentially more costly use of credit cards. In most cases, and as is generally expected, the largest effect is found in the contrast between groups 1 and 4 because both types of financial literacy move from high to low. In addition, estimates for perceived financial literacy show it to be important. The comparison of groups 2 and 4, which keeps actual financial literacy at a low level and lets perceived literacy change from high to low, indicates that perceived financial literacy is a significant factor affecting the four other credit card behaviors. This result is reinforced in the comparison of groups 1 and 3 because the coefficient difference is statistically significant in the expected direction in eighteen of the twenty Wald tests in Table 2 for those four other credit card behaviors. As for actual financial literacy, its effects are substantially less pronounced, as is the case for PaidFull results when perceived financial literacy is held constant at a high or low level. In the comparison of groups 1 and 2, the coefficient difference for actual financial literacy is statistically significant in only seven of the twenty Wald tests, and in the comparison of groups 3 and 4, the difference is statistically significant in only nine of twenty tests, with five of the significant results coming from the five age groups in the minimum payment analysis.
There is an age-related anomaly in Table 2 that is worth noting. The 30-to 39-year-olds in the high perceived and high actual group exhibit more costly behaviors related to always paying a credit card bill on time (7 percentage points less likely) or carrying a credit card balance (6 percentage points more likely) than the 30-to 39-year-olds in the high perceived and low actual group. By contrast, in almost all of the other age segments for those two credit card behaviors, the results for the high perceived and high actual group indicate that they participate in less costly behavior. With two other credit card behaviors, the shift is to the less costly side. The high perceived and high actual group is significantly less likely (by 5-7 percentage points) to report being charged a late fee or exceeding a credit limit compared with the high perceived and low actual group.
A reasonable explanation for this anomaly may be that 30-to 39-year-old adults have more financial concerns because they are in a higher consumption period of their lives than the other age groups. They are more likely to be establishing careers, getting married or divorced, having children, and buying houses. Their incomes may not match their consumption demands at this stage of life, so they use the credit card as a monthly buffer for managing income and expenses. They are thus less likely to always pay a credit card bill in full each month and are more likely to carry a credit card balance and be charged interest than the other age segments (see Table 1 ), so this is not atypical behavior. What would be more unusual for this age segment, however, would be to pay credit card fees, such as a late fee or an over-the-limit fee, because those fees are direct penalties for not being responsible in credit card use. In these cases, high levels of perceived and actual financial literacy appear to make a difference in reducing such costly behaviors.
Demographic Effects
Although the financial literacy variables show the greatest and most consistent influence on credit card behaviors, there are other variables that affect credit card behaviors and that differ by age group. The explanation that follows will highlight the significant variables that appear to be associated with credit card outcome by age group. This discussion, however, will be more cursory. The detailed results for all the demographic variables can be found in Appendix B.
Gender seems to make a difference in paying a credit card bill in full. Among those age 18-24, males are 10 percentage points more likely to pay a credit card bill in full, but the percentage drops with each subsequent age group until it is only half as large (5 percentage points) among 50-to 59-year-olds. Then, surprisingly, males who are 60 years of age and older are 5 percentage points less likely to pay a credit card bill in full. This pattern of males not in the oldest groups using less costly credit card practices is also seen in the results for carrying a balance (for ages and for being charged a late fee for a credit card payment (for ages . Males 60 years of age and older, however, are significantly more likely (by 3 percentage points) to report that they have exceeded a credit limit and been charged interest.
There are some differences in the way whites and nonwhites handle credit cards, but the most consistent and largest ones across all the credit card outcomes are found among the oldest adults. Whites 60 years of age and older are 13 percentage points more likely to pay a credit card bill in full, 9 percentage points less likely to carry a credit card balance, 16 percentage points less likely to make only a minimum payment on a credit card, 19 percentage points less likely to be charged a late fee for a credit card payment, and 12 percentage points less likely to exceed a credit limit.
Education level affects credit card outcomes in fairly predictable ways across the age groups. The general dividing line is whether a person is a college graduate. Individuals age 18-39 with only some college education are less likely to pay a credit card bill in full and more likely to carry a balance, make only a minimum payment, be charged a late fee, and exceed a credit limit. Being only a high school graduate or not graduating from high school also greatly increases the likelihood of adopting costly behaviors related to credit card use, but that pattern is less consistent and less prevalent across the age groups.
One of the most interesting demographic findings related to credit card behavior concerns having financially dependent children. Raising children is costly, and as a result can have negative effects on credit card behavior even after controlling for all other demographic and financial literacy variables. Adults with a dependent child for four of the five age groups (adults age 30 and older) were significantly less likely to pay a credit card bill in full and significantly more likely to report costly behaviors for the other four outcomes.
When we look at results for respondents outside of the typical labor force, we find three interesting findings. Perhaps the most surprising is that students in the 18-to 29-year-old bracket are 19 percentage points more likely than full-time employees to pay a credit card bill in full, 20 percentage points less likely to carry over a credit card balance, 11 percentage points less likely to make only a minimum payment on a credit card, 8 percentage points less likely to be charged a late fee on a credit card, and 9 percentage points less likely to exceed a credit card limit. These results run counter to the public impression that students in postsecondary education have more difficulty managing the cost of credit card use, but they are consistent in research on this group, suggesting that the majority of college students are relatively careful in their use of credit cards (e.g., Lyons 2004) . The second finding across most of the age groups is that homemakers effectively manage their credit card use so that they are more likely to pay their bills on time and less likely to carry over a credit card balance, make only a minimum payment, and be charged a late fee than full-time employee. Finally, retirees in either the 50-59 or 60 and older age segments are consistently less likely to engage in costly behavior associated with credit card use than full-time employees.
The other key demographic influence comes from an unexpected change in income. Over a third of respondents (41%) reported a large drop in their income. The high percentage is likely because the interviewing was conducted from May to July 2009, during the last recession. This loss of income appeared to increase costly credit card behavior as people used credit cards to manage the income change. For all age groups, the respondents who replied that they had experienced a large income drop reported being less likely to always pay a credit card bill in full and being more likely to be charged interest, make only a minimum payment, and be assessed a late fee or an over-the-limit fee.
Conclusion
We began this study with the expectation that a person's self-assessed level of financial literacy would be as important for predicting personal financial behavior as is their actual financial literacy. We were unsure, however, if this hypothesis would hold when the full sample was divided into five age categories (18-29; 30-39; 40-49; 50-59; and 60-69 and older) that approximate the five key decades of the adult life cycle. We find ample evidence supporting this expectation for the five credit card behaviors we studied across the five age groups.
Perceived financial literacy was found to be a stronger predictor of less costly practices in credit card use than actual financial literacy for each of the five credit card behaviors and in each age group. For example, an 18-to 29-year-old with high perceived financial literacy and low actual financial literacy compared with another young adult with low perceived and low actual financial literacy was 15 percentage points more likely to always pay a credit card bill in full, 8 percentage points less likely to carry a credit card balance and be charged interest, 6 percentage points less likely to make only a minimum payment on a credit card, 8 percentage points less likely to be charged a late fee on a credit card, and 4 percentage points less likely to be charged an over-the-limit fee on a credit card.
We found the same basic pattern of results for adults 60 years of age and older when comparing those individuals with high perceived financial literacy and low actual financial literacy to those individuals with low perceived and low actual financial literacy. They were 11 percentage points more likely to always pay a credit card balance in full, 11 percentage points less likely to carry a credit card balance and be charged interest, 9 percentage points less likely to make only a minimum payment on a credit card, 8 percentage points less likely to be charged a late fee on a credit card, and 2 percentage points less likely to be charged an over-the-limit fee on a credit card. By contrast, when the focus is on actual financial literacy controlling for perceived financial literacy, the findings from our empirical analysis are less significant and more muted in different age segments. Among 18-to 29-year-olds, holding perceived financial literacy at a low level and letting actual financial literacy change from low to high produced insignificant effects on four of the five credit card behaviors. Although in a similar comparison, but with adults age 60 and older, the results were significant for the five credit card outcomes, though the effects of actual financial literacy on credit card behaviors were relatively minor (2-7 percentage points).
What is important to understand from this research is that people rate themselves differently in terms of their financial literacy and that these overall ratings are predictive of financial behaviors. Perception matters when it comes to assessing the effects of financial literacy on credit card use because it is broadranging and lets people evaluate what they think they know based on their life experiences and circumstances. This statement, however, should not be interpreted as saying that perception is the only measure that should be used to assess financial literacy because it depends on accurate self-assessment. It also should not be concluded that measures of actual financial literacy are flawed and not worth using, because they can and do provide reliable and valid indicators of what a person knows about some particular topics. These objective measures, however, also have their limitations when the assessment is done with a just a few test items to serve as a proxy for the full range of financial literacy. The limitation of both approaches can be overcome to a certain extent by using a composite measure that includes both objective and subjective dimensions of financial literacy because it provides a more comprehensive assessment. We found that in almost all cases, the largest and most beneficial effect of financial literacy on credit card behaviors came from among the group of adults with both a high level of actual financial literacy and a high level of perceived financial literacy. The result was robust, being found for all five credit card behaviors and across almost all of the five age groups analyzed in this study. 
